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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX AMCHUILINH
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mporpamma Ipoduns "Texuochepras 6e30macHOCTD"

roJl Hayaja moaroroBku 2025

Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 11 3ET

Yacos 1o yueGHOMY IJIaHy 396 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsI 2, 1
ayAUTOPHbIE 3aHATH 120
caMocCTosTeIbHas paboTa 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 5/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabota 82 (82 110|110 |192 (192
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396




Paboyast mporpamMma qUCIHHUILTAHBI

MaremaTuka
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
20.03.01 TexnocdepHas 6e3omacHocTh (MprKka3z MunoOpHayku Poccnu ot 25.05.2020 1. Ne 680)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmmsol:

20.03.01 Hampasnerne moaroroBkn "TexaochepHas 6e30macHOCTS"
IIpodmis "Texuochepras 6e3omacHOCTE"
roJ Hayaja noarotoBku 2025

PaGouyro nporpamMmmy cocTaBuii(u):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kadenapoii Jimaesmu Onbra Uropesna



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | I'mapaBnuka

2.2.2 | TeopeTnueckast MEXaHUKa

2.2.3 | ®unocodus

2.2.4 [ O6mas 31eKTPOTEXHUKA U SIEKTPOHUKA

2.2.5 | Texundeckass MEXaHHKa

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIHIUITIJIMHBI

(MOJY.JIS)

YK-1: Cnoco0eH ocymecTBISTh NOMCK, KPUTHYCCKHI aHAJM3 U CUHTe3 HH(POPMALUH, IPUMEHATh CHCTEMHBIH NOAXO0/ 1JIst

pemieHus mMOCTaBJCHHBIX 3a/1a4

VYK-1.1: OcymiecTBisIeT MOUCK M CHHTE3 MOJTYYCHHOH HHPOPMALIUH IS pe-IICHHS IIOCTABICHHBIX 33124

VYK-1.2: IIpoBomut KpuTHYECKNH aHATH3 HH(GOPMAIINH IIPH PELISHIH I0-CTaBICHHBIX 3a/1a4

VK-1.3: IlpumeHsieT CUCTEMHBII OIXO. AJIS pelIeHHs MOCTaBICHHBIX 33134

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLIUICS J0JIKEH

3.1 |3naTh:

3.1.1 | MaTemMaTHUYECKHH anmapar JUIsl peIIeHns 3a1a4d MpoPeCcCHOHAIBHOMN IESITeIFHOCTH: OCHOBBI JIMHEWHOH, BEKTOPHOI
anreOpsl, aHATTUTHYECKOH T€OMETPHH, OCHOBBI MATEMAaTHYECKOTO aHAIN3a - TEOPHIO TIpeesoB, quddepeHnnansHoe 1
UHTETrpaJbHOE HCUUCIICHUS, METO/IbI pelieHus Tu(depeHnnanbHbIX YpaBHEHNH, OCHOBBI TEOPUU BEPOSITHOCTEH.

3.2 | YMeTh:

3.2.1 | mpuMeHATh MaTeMaTHYECKUIl anmapaT K PeIIeHHIO 3a/1a9 PO eCcCHOHATBHON IESTENbHOCTH: PeIIaTh 3a{aud THHCHHOH,

BEKTOPHOH anreOpbl, aHATUTUIECKON T€OMETPUH, BBIYUCIATE IPeaeIbl (PyHKIHHA, TPUMEHATh METO b

TEOpUH BEPOSTHOCTEH.

1 hepeHInaTBPHOTO M HHTETPATBHOT0 HCUYUCIICHNUS, pelaTh quddepeHIHaIbHbIC YPaBHEHNS, PEIIaTh OCHOBHBIC 3a1a4uH

3.3 | Bnagersn:

3.3.1 [ MaTeMaTHYECKHUM aIapaToM JIMHEHHOMW, BEKTOPHOW aireOphl, aHATHTHYCCKON TeOMETPHH, TEOPHH MPEJICIIOB,
i hepeHInaTFHOTO ¥ MHTETPATBHOT0 HCUHCIICHHMS, MU (HepeHIHATPHBIX YPABHEHUH, TEOPHH BEPOSTHOCTEH JUIS
peleHus 3a1a4 MpoQeccCHOHANBHON NeITeTbHOCTH.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHue pa3/1esioB U TeM /BUJ 3aHATHUS/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3pen 1. JIuneiinas anredpa
Jlex Jluneiinas anreopa /Jlex/ 1 6 JIT.1JI1.3 0
IIp Jluneiinas anreopa /IIp/ 1 6 J12.3 0
Cp Jluneitnas anre6pa /Cp/ 1 8 J12.3 0
UKP Jluneitnas anrebpa /MKP/ 1 2 0
Paszmen | Pa3gen 2. BekTopHas ajare6pa
Jlex Bexropnas anrebpa /Jlex/ 1 12 JIL.1J11.3 0
IIp Bekropnas anre6pa /IIp/ 1 12 J12.3 0




Cp Bekropnas anre6pa /Cp/ 1 12 J12.3 0
HKP Bekropnas anre6pa /MKP/ 1 2 0
Pazgen | Paspen 3. AHaqMTHYeCKasi TeOMeETPUsE
Jlex Amnanmutndeckas reomerpus /Jlex/ 1 0 JI1.1 JI1.3 0
IIp Amnanmurideckas reomerpus /IIp/ 1 0 J12.3 0
Cp Amnanmutideckas reomerpus /Cp/ 1 46 JI2.3J13.3 0
Paznen | Pa3pen 4. Ilepemennasn. [Ipenen. @®ynkuus
Jlex [epemennas. [Ipenen. @ynxmms /Jlex/ 1 6 J1.1J11.3 0
Ip [epemennas. [Ipenen. @ynxuns /Tp/ 1 6 J12.3 0
Cp Iepemennas. [Ipenen. ®ynkuus /Cp/ 1 10 J12.3 0
HKP Iepemennas. [penen. ®ynkuus /MKP/ 1 1 0
Pazmen | Paspmen 5. Auddepenuunanbuoe ucuncienne GyHKunii ogHou
nepeMeHHOM’
Jlex Juddepennnansaoe ncanucieHne GyHKIH OTHON epeMenHol /JIex/ 1 4 JI1.1J11.3 0
Ip Juddepennmansroe ncancienne GyHKIui ogHol mepemenHoi /I1p/ 1 4 J12.3 0
Cp JuddepernnansHoe ucuucieHne GyHKIuA oqHoN nepemenHoi /Cp/ 1 6 J12.3713.2 0
HKP JuddepennuansHoe ncancienne GpyHKIui ogHol mepemenHoi /MKP/ 1 1 0
Jlex JuddepennnanbHoe UCUUCIeHHe GYHKIMA 0THON mepeMeHHoH /JIek/ 2 4 JI1.1 J11.3 0
Ip JuddepennunanpHoe ucuucaeHre GYHKIMA 0fHON nmepeMenHo /TIp/ 2 4 J12.3 0
Cp JuddepennnanbHoe ucuucieHne GyHKIHA oqHol nepemenHoi /Cp/ 2 8 JI2.3J13.2 0
UKP Juddepennnanbaoe ucuucieHne GyHKIA ogHoN nepemennoi /MKP/ 2 1 0
Paznen | Pa3nen 6. HeonpeneneHHbI 1 onpeneieHHbIH HHTErpas
Jlex Heomnpenenennslii u onpeneneHubli narerpan /Jlex/ 2 14 JI.1J11.3 0
IIp Heomnpenenennslii u onpenenennsiit uaterpan /I1p/ 2 14 2.2 0
Cp HeonpenenenHnslit u onpeaeneHsslit uaterpain /Cp/ 2 32 2.2 0
HKP HeonpenenenHnslit u onpeaeneHuslii naTerpan /MKP/ 2 1 0
Paznen | Paszpes 7. @yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex ODyHKIINH HECKOIBKHUX MepeMeHHBIX /JIex/ 2 4 JI1.1 JI1.3 0
IIp OyHKINN HECKOIBKHUX MepeMeHHbIX /I1p/ 2 4 2.2 0
Cp OyHKIN HECKOIBKHUX NepeMeHHBIX /Cp/ 2 10 JI3.1 0
HKP OyHKITNH HECKOTBKUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Pa3pen 8. Iuddepennnanbubie ypaBHeHUs
Jlex Juddepennnansaeie ypapHeHus /JIex/ 2 10 JI1.1J11.3 0
Ip Juddepenunanpusie ypasHenus /T1p/ 2 10 J2.2 0
Cp Juddepennunansusie ypasHenus /Cp/ 2 30 J2.2 0
HKP Juddepennnansusie ypasHenus /MKP/ 2 2 0
Paznen | Pa3znen 9. Teopusi BepositHoCTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTr coObITHH. /JIek/ 2 0 JI1.2 0
IIp Teopus BeposTHocTel. BepositHocTu cobbrTuid. /I1p/ 2 0 J12.1 0
Cp Teopus BeposiTHocTeil. BepositHocTr coObiTHid. /Cp/ 2 30 J12.1 0
HKP Teopus BeposTHOCTeH. BepostHocTH cobbrTuii. /MKP/ 2 0 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

CopneprxaHue JIEKLIUOHHOTO Kypca

1 cemectp

Pazgen 1. Jluneiinas anrebpa.

Marpunpsl. JleficTBus HaJ MaTpULIAMH (CIIOKEHUE, BBIYUTAHUE, YMHOXKEHHE MaTPUIIBI HA YKCII0, IPOU3BEIeHHEe MaTpHLl). MuHOp U
anredpandecKoe IOIOIHEHUE deMenTa. OnpenenuTens n-ro nopsaxa. CeoiictBa onpenenuteneil. O0mue cBeAeHNS 0 CHCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BECTHBIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U

HECOBMECTHBIE, COBMECTHBIE OIpeIe/ICHHbIE U HeollpeeleHHbIe. PerieHne cucteM TMHEHHBIX anredpandeckux ypaBHEHU

MmetonoM Kpamepa. Teopema Kpamepa. CructeMsl m ypaBHEHHI ¢ n HEM3BECTHBIMHU. PABHOCHIIBHBIE CHCTEMBI. DJIEMCHTapHBIC
npeoOpa3oBaHMs CUCTEM JIMHEWHBIX aireOpamdeckux ypaBHeHUH. TeopeMa o mepeBojie CHCTEMBI B PABHOCHIBHYIO €l CHCTEMY.

Pemenne cucreM NMHEHHBIX anreOpandecKux ypaBHeHUi metogoM ["aycca.

Pa3nen 2. BekropHast anredpa.




OCHOBHBIE IOHATHSA U ONIpeeTIeHNUs] BEKTOPHOI anreOps! (BeKTOP, KOIIMHEapHbIe, KOMIITIaHAPHBIE BEKTOPBI, MOYIIb BEKTOPA,
paBHBIE BEKTOPBI, €IMHUYHBIHN, HYJIEBOH BEKTOPHI). basuc Ha MIIOCKOCTH U B IPOCTPAHCTBE. TeopeMbl 0 pa3I0:KeHUH BEKTOPA M0
6a3ncy. KoopnuaaTs! BekTopa B JaHHOM Oaswuce (ompexaeneHue). OpToHOpMHUPOBaHHEIN 0a3uc. HaxoxieHne KoOpaIiHAT BEKTOpa 1o
U3BECTHBIM KOOPAUHATAM €ro Hayajia U KoHua. JInHelHble onepalnuy HajJl BEKTOPaMHU: CJI0KEHHE, BBIYUTaHUE BEKTOPOB, yMHOKECHUE
BeKTOpa Ha umcio. CkanspHoe NPou3BeJeHUE BEKTOPOB, CBOMCTBA CKAISIPHOro Ipou3sBeneHus. CKaaspHOe IpOU3BeICHNE
BEKTOPOB, 3aJJaHHBIX KOOPIMHATaMU B OPTOHOPMUPOBaHHOM 0azuce. [IpuMeHeHNE CKAISIPHOTO IPOU3BEACHHUS K PEIICHHIO 3a1a4
(Momymb BeKTOpa, JUTHHA OTPE3Ka, YroJl MEeXy BEKTOPAaMH, YCIOBHE OPTOTOHATHHOCTH BEKTOPOB, TPOCKIINS BEKTOPA HA BEKTOP).
Hanpasnsromue KocuHychl BEKTOpa. BekTopHOE Ipou3BeieHUE IByX BEKTOPOB, CBOMCTBA BEKTOPHOIO IIPOU3BENcHUA. BekTopHOE
HPOU3BEACHNE BEKTOPOB, 3aJAHHBIX KOOPIMHATAMU B OPTOHOPMUPOBaHHOM 0azuce. [IpuMeHeHNEe BEKTOPHOTO IIPOM3BEACHUS K
pemnIeHuro 3a1ad (II0Iab Tapaie]IorpaMMa, IOk TPEYroJIbHUKA, YTl MeX Ty BekTopamu). CMeIaHHOe IPOU3BECHUE TPEX
BEKTOPOB — omnpeneneHne. CMemanHoe IPOM3BECHUE BEKTOPOB, 3aJaHHBIX KOOPANHATAMU B OPTOHOPMHPOBAHHOM 0as3mce.
CBoiicTBa cMelIaHHOTro pou3BeaeHns. KoMIuiekcHbIe uncna 1 JeiicTBUs Hag HuMH. M300pakeHne KOMIUIEKCHBIX YUCeT Ha
IUIOCKOCTH. MOZy/b ¥ apryMeHT KOMIUIEKCHOTO 4rcia. Ayredpandeckast 1 TPUTOHOMETpHUYecKasi (POPMbI KOMIUIEKCHOTO YHCIIA.
Dopmyna Ditnepa. [TokazaTensHas hopma KOMITIEKCHOTO Yicia. KopeHb 13 KOMITTIEKCHBIX YHCeT.

Paznen 4. [lepemennas. [penen. @yHKuus.

IMonsatne GyHKIMN. 3aBUCHMBIC U HE3aBIUCHUMEBIE TIEPEMEHHBIE, 00JIACTh OIPEeNICHNs M MHOYKECTBO 3HaUCHUH (QyHKIMH. CIIOCOOBI
3ananus pyakiun. 'paduk Gyakinun. OCHOBHBIE CBOMCTBA (PYHKIIMU: MOHOTOHHOCTD, Y€THOCTD, IEPUOTUIHOCTD,
orpanudeHHOCTh. CroxHas ¢pyHkuus. IlonsTue okpectHocty Touku. [Ipenen pynkuun B Touke. [Ipegen pynkunu Ha
6eckoHeuHOCTH. beckoHeuHO Mablie 1 OeckoHedHO OombIre GyHKIUH. TeopeMa o CBsI3H OECKOHEYHO MaJIbIX 1 OECKOHEYHO
6ospimx BeuauH. [1epBrIil 1 BTOpOit 3aMeuarensHble ipeensl. CpaBHeHHE OCCKOHEYHO MaIIBIX, SKBUBAJICHTHBIE OECKOHEYHO
Maunble. OCHOBHBIE SKBUBAJIEHTHOCTH. HenpepbIBHOCTD (DYHKIINH B TOUKE U Ha OTPE3KE, CBOWCTBA HEMPEPHIBHBIX (QYHKIIUH.
Knaccugukanus Todek pa3pbiBa (GyHKIUH.

Pazpmen 5. Tuddepernnansaoe ucurncinenne GyHKIUH OJHOH epEeMEHHOM.

[Tonstue npon3BoaHON HYHKIMK B TOUKE. | eOMETpHUUECKUil CMBICI TPOM3BOJHON. Y paBHEHHS KacaTeIbHOM 1 HOpMaH K TpaguKy
¢yskiun. [paBuna HaxoxaeHus nponsoaHoi. [Tonsrue nuddepennnana pynkuuu. [IponsBoaHas cnoxHOI

¢yaxnmu. [Ipon3BoHBIE BEICIINX ITOPSIKOB.

2 cemectp

Pazpmen 5. Tluddepernnansaoe ucurncienne GyHKIUH OJHON IEpEeMEHHOM.

Teopemsl Pons, Jlarpanxka, Komm. Dxctpemymsl GyHkImu, HeoOxonumoe ycaosue. [Ipu3Haku HOCTOSHCTBA, BO3pacTaHUs U
yObIBaHus QyHKIMHK. JlOCTaTOUHbBIE IPU3HAKU CYILIECTBOBAHUS SKCTpeMyMa (DYHKIMH. BhITyK10cTh, BOTHYTOCTD TpaduKa
¢ynxnnu. Toukn mepern6a. JlocTaTouHbIe IPU3HAKY BHITYKJIOCTH, BOTHYTOCTH rpaduka GpyHKINMK 1 TOUKH epernoda. [Ipasuio
Jlonurans. Acumnrots! rpaduka ¢pyHkuuu. Buasr acumnror. O0muii mnad ucciaegoBanus GyHKIMK U TOCTpoeHUs eé rpaduka

Paznen 6. HeonpeneneHnHsiii u ornpeneeHHbIN HHTErpall.

IlepBooOpazHas GhyHKIMS U HEONIPEAEIeHHbBIH HHTEeTpall. TeopeMa CylecTBOBaHMUS MepBooOpa3Hoil. CBONHCTBA HEONPEACICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX MHTErpanoB. MeTo/ 3aMeHbI IEpeMEHHON B HEONpeIeIeHHOM HHTerpane. MeTo/] HHTerpUpOBaHUs
TI0 YacTsM B HEONPEEICHHOM HHTerpalie. PannoHansHble 1poodu. MHTErprupoBaHie NpocTeHIINX palMOHaIbHBIX IPOOCH.
Pa3noxeHne parioHaIBHON IpoOH Ha IMpocTeHIme.

3agada o BRIUMCICHUH IUIOLIA AN KPUBOIHHEHHON Gurypsl. OnpeneneHHslil narerpan. Teopema cymecTBoBanusa. OCHOBHbIE
cBolicTBa omnpezeneHHoro unrerpana. ®opmyna HetotoHa — JleliOHuIa. 3aMeHa TepeMeHHO B ONpe/ieIeHHOM HHTeTrpae.
HuTerprpoBaHue 10 YacTsAM B onpenesieHHoM nHTerpane. HecoOcTBenHbIe mHTErpais! 1 u 2 pona. ITnormmans mimockoi GpUrypsl B
IPSAMOYTOJIbHOH IEKapTOBOM CUCTEME KOOPAUHAT.

Paznen 7. @yHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

[onsTre QyHKIMN 1BYX TepeMeHHBIX. CIIocO0B!I 3a1aHus (QYHKIHH ABYX IIEPEMEHHBIX, 001acTh ee onpezeneHus. OKpecTHOCTh
pamuyca r Touku. IIpenen GpyHKIHM ABYX IMepeMeHHBIX. YacTHBIE U MONHOE NpUpaIIeHus (YHKIUH IBYX MepeMeHHbIX. YacTHEIe
HPOU3BOJIHbIE (PYHKIMH ABYX IEPEMEHHBIX, X I€OMETpUUECKUil cMbIC. HacTHbIe T epeHnransl, NoIHbIH anddepeHuan
(YHKIHH OBYX MTepeMeHHbBIX. YacTHBIC TPOU3BOIHEIC BEICIINX MOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT ITOCTIE0BATEIEHOCTH
muddepernuposanus. OKcTpeMyM (YHKIUH ABYX NepeMeHHBIX. HeoOXoMMMble i JOCTaTOUHBIC YCIOBUS CYIIECTBOBAHHS
JKCTPEMyMa.

Paznen 8. luddepeHnnanbHbie ypaBHEHHUS.

IonsTtue muddepernnansHOro ypaBHeHUs. Ilopsanok, pemenne 1uddepeHnuansHOro ypaBHeHUs. IHTerpansHble KPUBBIE.
JnddepennunansHpie ypaBHeHHs 1-ro nopsaka: oOuwi By, 3anada Kormn, obliee n 4acTHOE pelIeHus, 00N 1 4aCTHBIN
uHTerpaisl. JuddepeHmansHpe ypaBHEHHUS ¢ pa3/IeICHHBIMU U pa3/IeNTIOIINMUICS ITepeMeHHBIMA. JInHeHHBIe
nuddepennnansabie ypaBHeHHS 1-ro nopsaaka. JuddepeHnnansabie ypaBHEHHUS BBICIINX MOPSIKOB, TOMYCKAIOIINE TOHIKCHNE
nopsizaka (3 Buna). O0uie NOHATHS O TMHEHHBIX OJTHOPOAHBIX AU (epeHIaTbHBIX YPaBHEHUSAX BBICIIMX TOPSAIKOB: ONpeeleHue,
HOHATHE O JMHEHHO HE3aBUCUMBIX (YHKIMSX, (yHAAMEHTaIbHAs CHCTEMa penieHui. Teopema o CTpyKType OOIIero pemeHus
JIMHEHHOTO OXHOPOAHOTO IU(depeHIHaAIFHOTO ypaBHEH!S. BrBo hopMyst 11t o0ImIero peneHus JINHEHHOTO 0THOPOTHOTO
nuddepeHnnanTsHOro ypaBHEeHH 2-T0 Hopsaaka. JInHeitHbIe HeoqHOPOIHBIe () depeHInaTbHbIe ypaBHEHUS. TeopeMa 0 CTpyKType
001IIero peleHust IMHEIHOro HEOJTHOPOAHOT 0 AuddepeHIansHoro ypasHeHus . JInneiinsle HeoqHOpoaHbIe UddepeHIATbHbIC
YpaBHEHUS C TIPABOH YaCThIO CIIEIIMAIBEHOTO BU/IA.




IIpakTHueckue 3aHATHUA

1 cemectp

IMpakTrdeckoe 3anaTie 1. OnpenenuTens U ero CBOHCTBA. BrraucieHne onpenenuTens mo cTpoke, CToI0Iy
IIpakTtiueckoe 3ausTHe 2. Pemenne cucreM MMHEHHBIX ypaBHeHHH (MeTox Kpamepa, meton "aycca st KBaApaTHBIX CUCTEM)
IIpakTuyeckoe 3anarue 3. PemeHue cucreM JTUHEHHBIX ypaBHEHUH (MeTon ['aycca Asisi MPOU3BOJIBHBIX CUCTEM)
ITpakTudeckoe 3anatue 4. Bekropsl. JInHeliHbIE onepaliy HaJl BEKTOPAMHU.
IIpakTuyeckoe 3anarue 5. JIeWcTBUs ¢ BEKTOPaMU, 3aJaHHBIMU KOOPIUHATAMH
IIpaktiueckoe 3ausTHe 6. CKaNIpHOE IPOU3BEICHUE BEKTOPOB

ITpakTuyeckoe 3aHATHE 7. BekTOpHOE U CMELIAHHOE TPOU3BEAEHHS BEKTOPOB

[Tpaktraeckoe 3anstue 8. KoHTpospHas pabora
IIpakTrueckoe 3anarue 9. KoMIieKkcHble yncia
IIpaktuyeckoe 3ansarue 10. ynkuuu: obaacte onpeaencHus, 00JacTb 3HaUeHU, CBOWCTBA, Tpaduku TMHEHHOH QyHKUINY,
KBaJIpaTUYHOM, 00paTHOM PONOPIIMOHATIBHOCTH.
IIpakTryeckoe 3anstue 11.I1peaens! GyHKIMNA: OCHOBHBIE HeonpeaeaeHHOCTH. b.0. 1 6.M. QyHKINH
IIpaktiueckoe 3ausTHE 12. 3aMeuaTeNnbHbIC MPEACTE

[Mpaxtuueckoe 3anstue 13. [IpousBonHas n nuddepenunan

IMpakTraeckoe 3ansarue 14. [IponsBogHas CI0KHOI (GYHKIIMK U IIPON3BOAHBIC BBICIINX HOPSIKOB

2 cemecTp
IIpaxktuyeckoe 3anarue 1. [IpaBuno Jlonurans. UccnenoBanue GyHKIMNA Ha MOHOTOHHOCTD U 9KCTPEMYMBI C IIOMOILBIO TIEPBOH
MPOU3BOAHOM.
IIpakTiaeckoe 3ausTHe 2. AcHMITOTH rpaduka ¢pyHknun. [lomHoe neenenoBanne QyHKIMH U MOCTpoeHHe TpaduKa.
IIpaktiueckoe 3anstue 3. Ileppoobpas3Hble U HEONPEAETICHHBII HHTETPal: HEOCPEICTBEHHOE HHTETPHPOBAHNUE.
I[paxtiueckoe 3austie 4. MHTErpHpoBaHre MOABEICHUEM 11011 3HAK AuddepeHuaa, 3aMeHa epeMeHHOIH.
IMpakTrdeckoe 3ausaTHe 5. @opMyna HHTETPHPOBAHHUS 1T0 YACTSIM. MIHTErprpoBaHNe PallMOHATIBHBIX APOOei.
IIpaktiueckoe 3ausTre 6. OnpeneneHHbI HHTETpal U ero BeraucieHue (¢popmyna Herotona—JleitoauIa)
IIpakTuyeckoe 3anarue 7. Heco6cTBeHHBIN nHTerpai 1 U 2 poaa: BEIYHCICHUE.
INpaxtuueckoe 3austie 8. [IpuioskeHus onpeneIeHHOro HHTerpaa (BEMHUCICHHE IUTomanei Guryp nu o0beMoB Tel BpaleHHs)
IIpakTiaeckoe 3ausTHe 9. YHKIMN HECKONBKNX IIEPEMEHHBIX: YaCTHBIE IPOM3BOAHBIC U TU((epeHITHal.
IIpaktiueckoe 3ansTue 10 YacTHbIE MPOU3BOAHBIC BTOPOTO HOPSAAKA U IKCTPEMYM (QYHKIIUHU JBYX NEPEMEHHBIX.
ITpaktnueckoe 3ausatue 11. KonrposbHas padota
IMpakTryeckoe 3ansarue 12. [luddepeHnmansapie ypaBHEHUS 1-T0 MOPsIKa ¢ pa3AeISIOMINMHICS ITepeMEHHBIMH.
IIpaktiueckoe 3austue 13. JIunelnsle muepeHnuaIbHbIe ypaBHEHHS 1-ro mopsaka
IIpakTuyeckoe 3anatue 14. JuddepenHnmanbabie ypaBHEHUS N-I0 TOPSIKa, TOMYCKAIOINe TOHIKEHHE TOPsIIKa.
[paxtiueckoe 3ansitue 15. JInneitHsle oqHOpoaHbIE HU(dEpeHIMANBHbIEC YPaBHEHUS N-TO TOPsIKa.
IIpakTHyeckoe 3anarue 16. JIuHeliHbie HEOMHOPOTHBIE MU PepeHITHATBHBIC YPaBHEHHS N-TO MOPSIIKA.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEICTB

- 3aaHus U1 IIPOBEACHUA KOHTPOJIbHBIX pa60T;
- OK3aMCHAITUOHHBIC BOIIPOCHI.

6.2. Tembl NMCLMEHHBIX PadoT

KonTponsHbIe pabOTHI IO TEMaM:

1. Jluneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. KoMIuiekcHbIe ncIia (JIOManrHss KOHTPOJIbHAs padboTa)

3. Brrancnenne npenenoB OyHKINH (JOMANIHSS KOHTPOIbHAs paboTa)
4. UccnepoBanue GyHKIMN (TOMAIIHAS KOHTPOJIbHAs paboTa)

5. OnpenenéHHbIN 1 HeonpeAenEHHBIA HHTErpal (2 cemecTp).

6. Tnddepennnansaple ypaBHEHIS(IOMAIIHS KOHTPOJIbHAS paboTa).
3. JuddepennnansHeie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS Hax MaTpUIIAMH (CIIOXKEHHE, BEIYHNTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEACHIE MATPHII).

2. MuHop 1 anrebpanyeckoe I0MOTHEHHE deMenTa. OnpeaenuTensd I-ro Nopsaka.

3. CgoiicTBa ompeneiauTeneii.

4. O0mmue cBeeHNs 0 CUCTEMAaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE H HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC M HEONIPECTICHHBIE.

5. Pemienue cucreM NuHERHBIX anredOpandeckux ypaBHeHuil merogom Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHH C N1 HEN3BECTHBIMH. PABHOCHIIEHBIE CHCTEMEBI. DlIleMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandeckux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Pemienne cucteM JMHEHHBIX anreOpandyeckux ypaBHeHH meTonoM ["aycca.




Pa3nen 2. Bexkropnas anre6pa.

8. OCHOBHBIE MOHSATHS U OIPEICIICHHS BEKTOPHOIT anreOps! (BEKTOpP, KOJUIMHEapHbIE, KOMILIAHAPHBIC BEKTOPbI, MOYJIb BEKTOPA,
paBHBIC BEKTOPBI, CIMHUYHBIH, HYJICBOH BEKTOPHI).

9. ba3uc Ha IIIOCKOCTH M B IPOCTPAHCTBE. T€OpEeMBI 0 pa3I0oKeHUN BEKTOPA IO Oa3ucy.

10. KoopnuHatel BekTopa B AaHHOM 0a3uce (onpenenenue). OpToHOPMHUPOBaHHKI 6a3uc. HaxosxkaeHue KoopArHAT BEKTOpa 1o
U3BECTHBIM KOOPIMHATAM €ro Hayalla U KOHIIA.

11. JIuneiiHble onepany HaJ BEKTOPAMH: CII0KEHUE, BBIYUTAHNE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO.

12. CxansipHOe IpOU3BEICHUE BEKTOPOB, CBOMCTBA CKATISIPHOTO MPOU3BEACHHUS.

13. IlpuMeHeHue CKaIspHOTo MPOU3BENCHHS K PEISHUIO 3a/1a4 (MOAyIb BEKTOpa, AJIMHA OTPe3Ka, YTol MEKAY BEKTOPaMH, YCIOBUE
OPTOTOHAIEHOCTH BEKTOPOB, TIPOSKITHS BEKTOpa Ha BEKTOD).

14. BekTopHOE IPOU3BEIEHHE ABYX BEKTOPOB, CBOMCTBA BEKTOPHOI'O IPOU3BEACHUS.

15. IlpuMeHeHue BEKTOPHOTO IIPOU3BEAEHH K PEIICHUIO 3aau (TUIOIa I MapasieiorpaMMa, TpeyronbHIKa, YTOI MEXKIyY
BEKTOPAMH).

16. CMmeniaHnHOE IPOU3BECHUE TPEX BEKTOPOB — ompeencHue. CMelaHHOe IPOU3BEIEHIE BEKTOPOB, 3aJlaHHbIX KOOPIUHATAMU B
OPTOHOPMHPOBAHHOM Oas3Hce.

17. CBolicTBa CMEIIAHHOTO TPOU3BEICHUS.

Paznen 3. AnanuTHueckas reOMETPUs

18. IlpssMoyronbHas JekapToBa CUCTeMa KOOPUHAT Ha MIIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas TouKa 1 HOPMAJIbHBIH BEKTOP IIOCKOCTH. Y paBHEHHE MIOCKOCTH, TPOXOSIIEH Yepes TaHHYIO TOUKY
MEePIEeHANKYIIIPHO JaHHOMY BekTopy. OOImee ypaBHEHHE INTOCKOCTH.

20. YpaBHeHHE IIIOCKOCTH, IPOXOASIIEH uepe3 TpU TOUKU. Y paBHEHHE IIIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSAX.
21. OnopHas To4Ka U HAIIPaBIAIOMIUI BeKTOp npsiMoit. O61Iue, mapaMeTpuieckre, KAHOHUUECKUE YPAaBHEHUS MIPSIMON B
npocTtpaHcTBe. KaHOHIYeckne ypaBHEHHUS MIPSIMOH B IPOCTPAHCTBE, MPOXOAIICH Yepe3 IBE TOUKH.

22. Yron Mexay npsMoil U III0CKOCTh0. Touka nepeceuenyst MpsMoi U IIIOCKOCTH.

23. IIpsimas Ha WIOCKOCTH. Pa3nuyHble BUABI ypaBHEHUs MIPSIMO Ha TMJIOCKOCTH.

24. OxpyxHOCTh. KaHOHHUYECKHE ypaBHEHHS OKPY)KHOCTH U €€ TIOCTPOSHHE.

25. Omunc. KaHoHNuYecKue ypaBHEHHs JJUIMIICA U €r0 IOCTPOEHHE.

26. 'mnep6ona. KanoHn4yeckue ypaBHEHUs THIIEPOOIIBI U €€ IOCTPOCHHUE.

27. Ilapabona. Kanonnueckue ypaBHEHHUs NapaboiIbl U €e OCTPOCHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

28. [lonarue GpyHKUNHU. 3aBUCUMBIE U HE3aBUCHUMBIE TIEpeMEHHbIE, 00acTh ONpPEeNeHNs 1 MHOXKECTBO 3HAYCHUH (QYHKIIHH.
Crioco0b1 3amanus GyHkiun. ['paduk GyHKIHH.

29. OcHOBHBIE CBOHCTBA (D)YHKIIMH: MOHOTOHHOCTb, Y€THOCTD, IIEPHOANIHOCTD, OTPAaHHYEHHOCTb.

30. CnoxxHas GyHKIUS.

31. [Tonsitne okpecTHOCTH TOUKH. IIpenen GpyHKINY B TOUKE.

32. Tpenen pyHKIMHA HA OECKOHSYHOCTH.

33. BeckoHeuHO Maitble 1 OecKOoHeuHO Oombiire GyHKIun. Teopema o cBsa3u OECKOHEUHO MaBIX U OECKOHEYHO OOJBIINX BETUYHH.
34. TlepBblil 1 BTOPO 3aMeUaTeIbHbIE TIPEAETbI.

35. DKBUBaNIEHTHbIE OECKOHEYHO Majble BeIMUMHBI. OCHOBHBIC SKBHBAJICHTHOCTH.

36. HermpepbiBHOCTS (DyHKIIMH B TOUKE M Ha oTpeske. Kitaccupukanms Touek pa3peiBa. CBoiicTBa HENIPEPHIBHBIX (DYHKIIHI.

Pasnen 5. Iuddepenimansroe ucurcaeHue GyHKIMNA 0HON MepeMeHHO.

37. IloHsTHE IPOU3BOIHOM (DYHKINH B TOUKE.

38. 'eoMeTpH9IeCKUi CMBICT IPOU3BOTHOM. YPaBHEHNS KacaTeNbHOH U HOpMAH K TpaduKy QyHKIHH.
39. IIpou3BOIHBIE BBICIIUX MOPSIKOB.

40. TTousitue nuddepenimana GyHKIUH.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. Anddepenmanpaoe neanciieHne GyHKIMNA OQHON IIepeMeHHOM.

. OKCTpeMyMbI (QYHKIIHH.

. [Ipu3Haky NOCTOSHCTBA, BO3pacTaHUs U YObIBaHUS (PyHKLUU.

. JlocTaTouHble MPU3HAKH CYIIECTBOBAHUS SKCTpEeMyMa (DyHKIUH.

. BemykitocTts, BorayToCTh rpaduka ¢pyaknun. Touku nepernda.

. JloctaTouHble IPU3HAKHU BBITYKIOCTH, BOTHYTOCTH TpaduKka GYHKIUU U TOUKH Ieperuoa.

. IIpaBuio Jlonurans.

. AcumrroTs rpaduka GyHKInH. Bumer acummror.

. O0mwuit ian nccnaenoBaHus QyHKIMN U IOCTpOoeHNUs e€ rpaduka.

. KommnexcHsle uncna: onpesenenue, 1eiCTBUTENbHAS U MHIMAas YaCTH KOMIUIEKCHOTO YHCIIa, MHUMasl €IMHUIIA, PaBHbIE,
CONPsKEHHbIE KOMIUIEKCHBIE YHCTA.

10. [deiicTBus HaJ KOMIUICKCHBIME YicIaMy. M300pakeHre KOMIUIEKCHBIX YHCEI.

11. TpuroHoMeTpudeckast U okaszaTeabHast (GOpMBI 3aITUCH KOMIUIEKCHBIX YHCEIL.

12. YMHOXeHHe U JieTIeHHe KOMIUIEKCHBIX YHCell B TPUTOHOMeTpHrueckoi dpopme. Dopmyna Myaspa. M3BnedeHne apumMeTHIecKux
KOpHEH M3 KOMIUIEKCHBIX YHUCEL.

O 01N DN A~ Wi —

Paznen 6. HeonpeneneHHslit u onpeneieHHbIN HHTErpai




13. IlepBoob6pa3Hast (pyHKIHS U HEONPEIeIeHHBIN HHTerpall. Teopema CylecTBOBaHMUS epBOOOpa3HOIL.
14. CpoiicTBa HEONpeACIEHHOTO HHTErpaa.

15. Metox 3aMeHbI IEpeMEHHON B HEOIIPEIETICHHOM HHTETrpalle.

16. MeToa UHTErpUpOBaHUs 110 YACTSIM B HEOIPEAEICHHOM UHTErpale.

17. PatimonanbHble Apodu. MHTErprpoBaHue NpocTeHINX paliOHAIBHBIX Jpo0eii.

18. PasnoskeHue panuoHaIbHOM qpoOH Ha pocTeiiue

19. 3agaga 0 BEIYMCIICHUH TUIOIIAN KPUBOIMHEHHOH (urypsl. OnpeneneHHbIH nHTErpai. Teopema Cymie-CTBOBAHUS.
20. OcHOBHBIE CBOICTBA OMPEEICHHOT0 HHTErpaa.

21. ®opmyna Herorona — Jleiibuuna.

22. 3aMeHa TIepeMeHHOM B ONpeAeICHHOM HHTETpale.

23. lHTerpupoBaHue MO 4acTAM B ONPEAEICHHOM HHTErpalle.

24. HecoOCTBEeHHBIE MHTETPAJIBI C OECKOHEUHBIMU MpeIeNaMu.

25. HecoOCTBEHHBIE HHTETPAJIBI OT Pa3pbIBHOMN (QYyHKIINH.

26. ITmomans IIOCKOH (UTYpHI B IPSMOYTOIBHON IeKapTOBOH CHCTEMe KOOPANHAT.

Paznen 7. ®yHKIMU HECKOJIBKUX MIEPEMEHHBIX.

27. IonsTre HyHKINU OBYX repeMeHHbIX. CriocoOs! 3aanns (QyHKIMN IBYX ITIEPEMEHHBIX, 00IaCTh €€ OIIpeaeIeHHA.

28. YacTHble U TOJTHOE NPUPAIICHNS (QYHKINN IBYX IIEPEMECHHBIX.

29. YacTtHble MPOM3BOIHBIE (PYHKIIMHU IBYX MTEPEMEHHBIX.

30. IMomubii nuddepeniman QyHKIUU IBYX MEPEMEHHBIX, YaCTHBIE MU HepeHIIHATbI.

31. KacaTenbHas INIOCKOCTb X HOPMab K IOBEPXHOCTH.

32. YacTHble MPOU3BOIHBIEC BHICIINX MOPSIKOB. TeopeMa 0 HE3aBUCUMOCTH OT IOCIE0BaTeIbHOCTU Ju(hepeHInpOBaHNS.
33. DkerpeMyM QyHKIHH ABYX NepeMeHHbIX. HeoOX0auMble 1 10CTaTOUHbIE YCIIOBHUS CYLIECTBOBaHUS SKCTPEMYMA.

Pa3pmen 8. lupepennnanbabie ypaBHSHHS

34. Tlonsarue nuddepeHunansHoro ypasuenus. [opsnok, pemenne auddepeHaabHoro ypapHeHus. HTerpanbHble KpUBbIE.
35. Tuddepenunanbuble ypaBHeHUs 1-ro nmopsiaka: oOmuii Bux, 3agada Komm, obiee 1 yacTHOE penieHust, OOLIMIT 1 YaCTHBIH
HMHTETPaJbL.

36. NMuddeperuanbHble ypaBHEHUS € pa3AelIeHHBIMU U Pa3AeIIOMUMHUCS IePEMEHHBIMH.

37. Jluneiinsie muddepennmanbabie ypaBHEeHUS 1-T0 mopsika.

38. AuddepeHnuanbHble ypaBHEHUS BBICIINX ITOPSAKOB, JOITYCKAIOIIHE TIOHKEHHE TTOpsAKT.

39. OOmue MOHATHSA O JTMHEHHBIX OJHOPOIHBIX TU((EpEeHIHANTBHBIX YPAaBHEHHUAX BBICIINX MTOPSIKOB (OTpeeNieHre, IOHSITHE O
JUHEHHO He3aBUCUMBIX (QYHKUMAX, GyHIAMEeHTaNbHas cucTeMa perienuil). Teopema o cTpyKType o0IIero permeHus JMHEHHOTo
OJTHOPOJTHOTO I depeHINATEHOTO YPaBHEHHS.

40. BeiBox opMyIt [UTs OOIIETO peIIeHNs JIMHEHHOT0 OMHOPOTHOTO TG GEepeHIINANTEHOTO YpaBHEHHUS 2-T0 TOPSIIKA.

41. Jluneiinsle HeogHOpOAHBIE TU(depeHnnansHble ypaBHeHHA. Onpenenexue. TeopemMa 0 CTpyKType OOIIero peleHust TMHEHHOTo
HEOJJHOPOHOTO HU((HEPEHIIMAIBLHOTO YPaBHEHHSL.

42. JIuneiiHbIe HEOTHOPOAHBIE TU(depeHInaNBHbIC YpaBHEHHS C ITPaBOi YacThIO CHEIHAIBHOTO BHa (3 ciaydas).

Paznen 9. DnemMeHTH TEOpUH BEPOSTHOCTEH.

43. DneMeHTb! KOMOMHATOPHUKH. Pasnuunble BUAbI coenuHeHuit [lepecranoBku. Pazmernennus. Couerannsi.
44. TIpeamet Teopun BeposTHOCTeH. Mcnprtanue. Mcxon nenbrranns. Kinaccudukanns coOsrtaid. [TomHas rpymma coOBITHA.
45. Yacrota nosineHust coobITus. Knaccudeckoe onpeneneHne BeposiTHOCTH.

46. Cymma, Ipou3BeIcHHE, Pa3HOCTh COOBITHH.

47. YcaoBHast BEpOSITHOCTD.

48. TeopeMsbl CI0KEHUS BEPOATHOCTEHN U CIEACTBUS U3 HUX.

49. Teopema yMHOXEHUS BEPOSITHOCTEH U €€ CIeACTBUSI.

50. Teopema 0 BEpOSITHOCTH IIOSIBIICHHS XOTS OBl OTHOTO COOBITHSL.

51. Teopema o ITOTHOW BEPOSTHOCTH COOBITHS.

52. BepostHOocTs runore3. @opmynel baifeca.

53. TloBropenue ucnbiTanuii. @opmyna bepHynnu. HauBeposTHeiee 41cio HACTYIIICHUN COOBITHS.

54. Acumrrotrueckue Gopmynsl. @opmyna [Tyaccona.

55. JloxanbHas Teopema Myaspa — Jlamaca.

56. NnterpanbHas Teopema Jlarmnaca.

Paznen 10. Onementsl Teopun BepositHocTed. CitydaliHble BETMYUHBL.

57. CrryqaiiHble BEIMUYHMHBI, UX BUIBL. 3aKOH pacHpeeNICHUs CIydalHOH Benu4uHbl. Pan pacnpeneneHus. MHOTOYTONbHUK
pachpeneneHus.

58. dyHKIHMSA pacipeaeIeH s BepOATHOCTEH CITydaifHOW BEJIMYMHEI, €€ CBOWCTBA M TpaduK.

59. BeposATHOCTB NONaAaHus CIy4aliHON BEJIMYUHBI HA 33JaHHBII yU4acTOK. TeopeMa 0 BEpOSITHOCTU OTAENBHO B3STOTO 3HAYCHUS
HENPEPBIBHOH ClTydaiiHON BEJIMYMHBI.

60. ITnoTHOCTB pacnpesneneHus BeposiTHocTeH. CBOICTBA MIIOTHOCTH, UX TE€OMETPUYECKAs! UHTEPIIPETALIUS.

61. MaTtemaTnueckoe 0xHU1aHue JUCKPETHON U HENIPEPBIBHOM cilydaiiHOM BeauuuH. CBOMCTBAa MaTEMATUYECKOTO 0>KUAAHUS.

62. Mona 1 MeauaHa CirydaifHOH BeIHMYHMHEL

63. lucniepcust u cpefHee KBapaTHiecKoe OTKIOHEHUE IUCKPETHON U HENPephIBHON ciydaifHoit BennynH. CBOWCTBA AUCTIEPCHH.

[IpumepHbIe 3a1aHus U IPOBEACHHS TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOH aTTEeCTAallnK HaXOATCSA Ha ydeOHOM IopTale
CI'YBT B xypce MATEMATHKA.




6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIoIMe NPouelypPbl OLlCHHBAHUS

OK3aMeH 10 JUCIMIUIMHE B 1 U 2 ceMecTpax CONEpKHUT TEOPETUUECKYIO YaCTh, HAIPABJICHHYIO Ha OLICHKY 3HAaHUM U IPaKTHYECKYIO
4acTh, HAIIPABICHHYIO HA OIICHKY YMEHHI M HaBBIKOB, XapaKTePH3yIOMUX (JOPMUPOBAHHUE YKA3aHHBIX KOMIIETCHITHH.
TeopeTuueckast 9acTh 3K3aMeHa MO JUCLHUIINHE MIPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOEGHHE IMPOIEHHOT0 MaTeprana —
TOHSATHUS, ONIPEAEIEHH s, CBOWCTBA, TEOPEMBI.
B pamkax TeopeTHuecKoif 9acTH 00y4Iaromuiics A KaXKJ0T0 BONIPoca (OpMYIHpPyeT IPaBHIBHEIE, C €0 TOYKH 3PSHUS, OTBETHL.
3agaHue CUNTACTCS BHINOJHEHHBIM B TOM CIIydae, €CIIU JaHbI BEpHBIE OTBETHI HA BOIIPOCHL. B MpoTUBHOM citydae 3amaHue
CUUTAETCS HE BBIMOIHEHHBIM.
ITpakTHyeckas 4acTh 3K3aMeHa 10 JUCLUIUIMHE [IPEJCTaBIISIET 3a1a4ll, HAlIPaBJICHHbIE Ha BBIIBICHNE BO3MOXKHOCTU MPAKTHUECKOTO
[IPUMEHEHUS KOHKPETHOIO TEOPETUUECKOr0 pas3iena.
OK3aMeH BBICTABIISIETCS C YUETOM PE3yNbTaTOB BBIIIOIHEHUS TEOPETUYECKON U MPAKTUYECKON yacTeil B COOTBETCTBUH C
NPHBEICHHBIMU HIDKE TPEOOBAHUAMH.
Kpurepuu onenusanus:
"HEYOBIETBOPUTENBHO" - 00YJaIOIIUICS MOKa3bIBaeT CIAa0bI YPOBEHb TEOPETHUECKHUX 3HAHUI. HeyBepeHHO U TOrHn4ecKu
HETocJIe0BaTeNIbHO H3araeT MaTepral. HempaBunbHO oTBeYaeT Ha JOMOJIHUTENbHBIE BOIIPOCH] MU 3aTPYAHSAETCS C OTBETOM Ha
HIX. He nmeeT geTkoro mpencrasieHns 00 M3ydaeMoM MaTepHaie, JOIMycKaeT rpyosle omuoku. JleMOHCTprupyeT YacTHIHEIE,
(hparmMeHTapHBIC, OYEHB TOBEPXHOCTHBIC YMEHHS, JOITyCKas Ipyoble omHOKH. JleMOHCTpUpPYeT HU3KHUH YPOBCHD BIIAICHUS
MaTepHajoM, JIoMycKasi TpyOblie omOKu. PackpbLl coepkanue TeoOpeTHIecKoil U MpaKTHUECKON yacTel Ounera MeHee, yem Ha

59%.

"V 1oBIETBOPUTENHHO" - 00yJatomuiics MOKa3bIBaeT 3HAHIE OCHOBHOTO JICKI[IOHHOTO ¥ IPaKTHYEeCKOro MaTeprana. B oreere He
BCeT/la MPUCYTCTBYET JOTUKA H3T0KeHHs. OOyJaromuiics UCIIBITHIBACT 3aTPYAHEHHS TIPH PEIICHUN IPAKTHUCCKUX MPUMEPOB.
ITokasbiBaeT GparMeHTapHbIC, YaCTUUHbIE 3HAHUS. [JleMOHCTpHUpyeT yMeHus 6e3 TpyObix ommbok. He orpaGoTanb! HaBBIKK 1
TPUEMBI CAMOCTOSTEIBHON paboTHI. PACKPBLT cotepkaHe TEOPETHIECKOH 1 IIPaKTHIECKoi dacTelt Omtera Ha 60%-74%);
"Xoporo" - o6ygaromuiics TOKa3bIBaeT JOCTATOYHBIA YPOBECHb TEOPETHUECKHUX U MPAKTUUECKUX 3HAHMH, CBOOOIHO ONEpHpyeT
OCHOBHBIMHU TOHATUSIMU. Y MEET aHaIU3UPOBATh, HO JIOMYCKAeT HEKOTOPbIe MOTrpemHOCTH. OTBET MOCTPOEH JIOTMYHO, MaTepHa
U3J1araeTcs rpaMoTHO. JleMOHCTpUpYyeT 3HaHUS B 6a30BOM (CTaHIAPTHOM) 00BEME, CIIOCOOEH pelaTh THIIOBBIC 3a/1a4H.
JleMoHCTpHpYeT yMeHHMS Ha 0a30BOM (CTaHAAPTHOM) ypoBHE. Biiaseetr 6a30BEIMI HaBBIKAMHU M IIPHEMaMH T10J1 KOHTPOJIEM HIIH
PYKOBOACTBOM. Packpbl cofieprkaHue TeOPETHUECKOM U MpaKkTHUeCcKOoi yacTeit 6mera Ha 75%-84%.
"O1nn4HO"- 00yHaIOIHMICS TTOKA3bIBAET HE TOJILKO BEICOKUH YPOBEHb TEOPETHUECKMX 3HAHUM 110 U3y4aeMOW JMCHMILIMHE, HO U
BUIUT MEXIUCIUILTIHAPHBIC CBSI3H; YMEET aHAM3UPOBATh IPAKTHUECKHUE CUTyalii. OTBET IIOCTPOCH JIOTHYHO. MaTepuain
U3JIaraeTcs 4eTKO, ICHO, apTyMEHTHPOBAHHO. Y MECTHO HCIIOJIB3yeT HH()OPMAIIMOHHBIN 1 MLTIOCTPATUBHBIA MaTepHall.
JleMOHCTpHUpYET BBICOKHI yPOBEHb 3HAHHI; CIOCOOEH K CAaMOCTOSITEIbHOMY aHAIN3Y U IPUMEHEHHIO MTOMYyYE€HHBIX 3HAHUM.
JleMOHCTpHpYyeT YMEHHS BBICOKOTO YPOBHS; CIOCOOCH pa3paboTaTh caMOCTOSITENIBHBIHN MOAXO/ K PEIICHUIO IIOCTaBICHHON 3a1a4n.
Brnaneer HaBBIKaMM M IPHEMaMH Ha BBICOKOM YPOBHE, CITOCOOCH 1aTh COOCTBEHHYIO OLICHKY H3yJ4aeMOoro MaTepraia. Packpsin
coJiepKaHNe TEOPETHIECKON U PAKTUIECKOH yacTeit ounera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI (MOAYJIS)

7.1 PexomeHnayemas JJUTEpaTypa

7.1.1. OcHoBHas JIMTEpaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue

W3narenscTBO, TOI

JI1.1 |Haraucon U. I1. Kpatkuii kypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopus BepossTHOCTEH 1 MaTeMaTHYeCKas CTaTUCTUKA Mockaa: Jlans, 2011
Kpynun B. T
JI1.3 | IIuckynoB Hukomnait JuddeperunanbHoe ¥ UHTETpajIbHOE UCUUCIECHUS: yuel. mocodue Mocksa: UnaTerpai-
CemMeHOBUY JUTSL CTYJICHTOB BY30B IIpecc, 2001
7.1.2. lonoJIHUTEIbHASA JINTEPATYpa
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI2.1 | I'mypman Brnagumup PykoBoaCTBO K pemIeHHIO 3a/1ad IO TEOPUHU BEPOSATHOCTEN U Mockga: Beicmi.
EdumoBny MaTeMaTHYeCKOI CTaTHCTHKE: yaed. mocobue obpa3zosanue, 2008
JI2.2 [ Munopcknit Bacummii | CO0pHUK 3a1ad 1Mo BBICIIEH MaTeMaTHKe: yael. mocodue Mocksa: U31-Bo ®us.-
IlaBnoBUY Mmar. aut., 2006
JI2.3 | JIuneBuu Onbra Matematuka: yueOHOE TocoOue Hosocubupck: CI'YBT,
HropesHa, lllep6akosa 2017
lanuna
BnagumupoBHa
7.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 [ Hroxosa C. 1., Metoauueckue yka3aHus U 33[aHUs 110 BBICIICH MaTeMaTUKE K Hosocubupck: HI'ABT,
EnunoBa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKINU MHOTUX NepEMEHHBIX " 1997
[la6anmaa B. 1.
JI3.2 |EnunoBa E. C., Metoandeckue ykazaHus U 3alaHusI 110 BhICLIEH MaTeMaTHKe K Hosocubupck: HI'ABT,
[abanuua B. U. TUIoBoMYy pacuéry "duddepeHiuanpaoe neuncieHne GpyHKmmn 1997

oJlHOU TepeMeHHOn"




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.3 [I'aBpunoBa AneBTHHA | AHanuTHYeCKas TEOMETPUS: METOM. YKa3. M 3alaHUs 110 BhICIIE Hosocubupck: HI'ABT,

MuxaitnoBHa, MaTeMaTHKe [is cTyIeHToB 1 kypca o4. popMbl 00ydeHHs BceX 2009

[Iep6axosa "anmHa criett. |

BnagumuposHa

OmneparonHas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOIO odecrieYeHust

IMaxet npukiagHOTO MpOorpaMMHOTO obecrrieueHust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue O6opynoBanue
YuebHas ayIUTOpHsI Juist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbsTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBECHUS 3aHATHUH | (CTaIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)
JICKIMOHHOTO THIIA
YuebHas ayJUTOpHs quist | Aynuropaas 1ocka; KoMmuiekT yae6HoM Mebenn
HpOBEAEHUS HIpaKTHYECKUX
3aHATUI
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn
HPOBEACHUS TPYNIIOBEIX U
VHIUBUAYalbHBIX KOHCYIbTAIUI
ITomemenne 1t | KomrorexT yaeOHo Mebenu Ha 15 ocaoYHbIX MECT.
CaMOCTOSTENILHON pa6ortst | IIK — 10 mT., moxkmodeHHbIX k ceTH "HMHTepHeT" M 00eceYnBaroniX IOCTYI B 3JIEKTPOHHYIO
00yJaronuxcs nH(pOPMANNOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.
YuebHas ayAUTOPHS i | AyouropHast 1ocka; Kommuiekt yuebHoii medenu

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu




